




























































Drag power and efficiency
• Non-optimized heat addition results in ~15% reduction in drag and increase 

in L/D:
Power added = 800 kW

• Total drag power = 220 MW
Reduction in drag power = 33.2 MW= 41.5 × 800 kW
Very efficient!

• Result of extreme non-linearity in bow shock

• Much better than using energy for propulsion

• Optimization of shape and location of heat addition, as well as adding more 
power, will further increase L/D

• Off-axis heating: aerodynamic moments
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